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(54) Mobile Wireless device 

(57) The mobile wireless device of the present 
invention comprises: the wireless device main body 1; 
the antenna element 2 provided In the case; the hand 
strap connection portion 3 to connect the hand strap 4 
to the vicinity of the antenna element 2; and the hand 
strap 4 which is made of conductive material and is 



FIG. 1 



formed into a ring shape. As the result, when the hand 
strap 4 which is made of conductive material and is 
fornied into a ring shape, is attached, the hand strap 4 
and the antenna element 2 are electro-magnetically 
coupled, and thereby, the antenna has a high gain. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a mobile 

wireless device, and particularly to a mobile wireless 
device structured in such a manner that a hand strap 
and a built-in antenna element are electro-magnetically 
coupled with each otiier and form a high gain antenna. 
[0002] Rg. 8 is a view showing the structure of the 
conventional mobile wireless device. In Rg. 8, the 
mobile wireless device comprises a wireless device 
main body 21 . antenna element 22, hand strap connec- 
tion portion 23, and hand strap 24. 
[0003] In Rg. 8, the hand strap 24 is structured by 
either one of fiber fabric or synthetic resin, or composi- 
tion of tiiem, and is formed Into a ring shape. 
[0004] In the conventional mobile wireless device, 
tiie hand strap 24 is, as described above, structured Into 
a ring-like one formed of any one of, or composite of 
fiber fabric, fiber knitted goods, or synthetic resin, and 
does not affect the electric characteristic of the antenna 
element 22 structured inside the wireless device main 
body 21. Accordingly, when a size of the antenna ele- 
ment 22 is reduced, the gain of tiie antenna is deterio- 
rated, which is a problem. 

SUMMARY OF THE INVENTION 

[0005] The present invention is attained to solve the 
above<lescrlbed problem, and an object of the present 
invention is to provkJe a mot)ile wireless device in which 
tiie hand strap and the antenna element are electro- 
magnetically coupled, and a high gain antenna is 
obtained. 

[0008] In order to solve the above-desaibed prob- 
lem, in a mobile wireless detnce, tiie present invention is 
characterized In tiiat an antenna element is provided 
inside a case of a wireless device main body, a hand 
strap connection portion is provided in the vicinity of the 
antenna element, and a hand strap which is made of 
conductive material and formed into a ring shape, is 
attached to the hand strap connection portion. 
[0007] Accordingly, according to ttie present inven- 
tion, an effect that the hand strap and ttie buiH-in 
antenna element are electro-magnetically coupled, 
thereby the antenna can have a high gain, is obtained. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0008] 

Rg. 1 is a block diagram showing the structure of a 
mobile wireless device in the first embodiment of 
the present invention. 

Fig. 2 is a graph showing tiie lengtti of a hand strap 
and a change of gain at tiie time of use of the 
human body, according to tiie first embodiment of 



tiie present invention. 

Rg. 3 is a block diagram showing the structure of 
ttie mobile vkrireless device in the second embodi- 
ment of tiie present invention. 

5 Rg. 4 is a schematic view showing the structure of 
a hand strap of the mobile wireless devtoe in tiie 
ttiird embodiment of the present invention. 
Rg. 5 is a schematic view showing tiie structure of 
a hand strap of the mobile wireless device in tiie 

10 fourth embodiment of ttie present invention. 

Rg. 8 is a schematic view showing the structure of 
a hand strap of the mobile wireless device in tiie 
fiftt) embodiment of tiie present invention. 
Rg. 7 is a schematic view showing tiie structure of 

IS a hand strap of the mobile wireless device in ttte 
sixth embodiment of the present invention. 
Rg. 8 is a bkick diagram showing tiie structure of 
tiie conventional mobile wireless device. 

20 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0009] In the invention described in Aspect 1 of tiie 
present invention is, in a mobile wireless device, an 

25 antenna element is provided inskle a case of a wireless 
device main body, a hand strap connection portion is 
provkled in the vteinity of the antenna element, and a 
hand strap which is made of conductive materia) and 
formed into a ring shape, is attached to the hand strap 

30 connection portion, therefore, an effect that the hand 
strap and tiie antenna element are electro-magnetically 
coupled, ttiereby ttie antenna can have a high gain, is 
otsitained. 

[0010] Further, In the Invention described in Aspect 

35 2, in a mobile wireless device, an antenna element is 
provided inside a resin case of a wireless device main 
body, a hand strap connection portion made of ttie 
same resin material as tiie resin case is provided in tiie 
vicinity of tiie antenna element, and a hand sti^p which 

40 is made of conductive material and formed into a ring 
shape, is attached to the hand strap connection portion, 
therefore, the structure of tiie connection portion is sim- 
plified, and an effect that tiie hand strap and ttie 
antenna element are electro-magneticalty coupled, 

45 tiiereby the antenna can have a high gain, is obtained. 
[001 1 ] Furtiier. in tiie invention described in Aspect 
3, in a mobile wireless device, an antenna element is 
provided inskfe a resin case of a wireless device main 
body, a hand strap connection portion made of tiie 

so same resin material as tiie resin case is provided in ttie 
vicinity of the antenna element and a hand strap, in 
which a fiber cord inside of which a conductive metallic 
wire is passed is formed into a ring shape, is attached to 
ttie hand strap connection portion, and tiierefore ttie 

55 conductivity can be provided to ttie straps and an effect 
that ttie hand strap and the antenna element are elec- 
tro-magnetically coupled, ttiereby tiie antenna can have 
a high gain. Is obtained. 
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[001 2] Further, in the invention described in Aspect 

4, in a mobile wireless device, an antenna element is 
provided Inside a resin case of a wireless device main 
body, a hand strap connection portion made of the 
same resin material as the resin case is provided in the 
vicinity of the antenna element, and a hand strap, in 
which a fiber code on which conductive metal plating is 
conducted is formed into a ring shape, is attached to the 
hand strap connection portion, and therefore, the con- 
ductivity can be provided to the strap, the hand strap 
can have f lexibirrty, and an effect that the hand strap and 
the antenna element are electro-magnetically coipled. 
thereby the antenna can have a high gain, is obtained. 
[0013] Further, in the invention described in Aspect 

5, in a mobile wireless device, an antenna element Is 
provided inside a resin case of a wireless device main 
body, a hand strap connection portion made of the 
same resin material as the resin case is provided in the 
vicinity of the antenna element, and a hand straps in 
which a cord fbmned by passing a fiber code, on which 
conductive metal plating is conducted, through the 
inside of a fiber coid on which conductive metal plating 
is not conducted, is formed into a ring shape, is 
attached to ttie hand strap connection portion, and 
therefbre, ttie conductivity can be provided to the strap, 
the hand strap can have flexibility, tiie beautiful external 
view can be obtained, and an effect tiiat the hand strap 
and ttie antenna element are electro-magnetically cou- 
pled, tiiereby the antenna can have a high gain, is 
obtained. 

[0014] Further, in the invention described in Aspect 

6, in a mobile wireless device, an antenna element is 
provided inside a resin case of a wireless device main 
body, a hand strap connection portion made of the 
same resin material as tiie resin case is provided in the 
vicinity of ttie antenna element, and a hand straps in 
which a cord formed by attaching a fiber code, on which 
conductive metal plating is conducted, onto tiie rear 
side of a fiber cord on which conductive metal plating is 
not conducted. Is formed into a ring shape, is attached 
to ttie hand strap connection portion, and therefbre, tiie 
conductivity can be provided to the strap, the hand strap 
can have flexibility, the beautiful extemal view can be 
obtained, and an effect tiiat tiie hand strap and the 
antenna element are electro-magnetically coupled, 
thereby tiie antenna can have a high gain, is obtained. 
[0015] Referring to ttie drawings, embodiments of 
ttie present invention will be described below. 

(First embodiment) 

[001 6] Rg. 1 shows tiie structure of ttie mobile wire- 
less device in ttie first embodiment of ttie present inven- 
tion, and in Rg. 1. the mobile wireless device 
comprises: tiie wireless device main body 1; ttie 
antenna element 2 provided in ttie case; ttie hand strap 
connection portion 3 to connect the hand strap 4 to the 
vicinity of ttie antenna element 2; and ttie hand strap 4 



which is made of conductive material and is formed into 
a ring shape. 

[001 7] In ttie stmcture in such ttie first embodiment, 
when ttie lengtti of ttie hand strap L and a change of ttie 

5 antenna gain at ttie time of use of ttie human body, are 
measured, ttie following result can be found: as shown 
in Rg. 2. when ttie electrical lengtti of ttie strap (ttie 
lengtti having ttie conductivity) is 150 mm, the gain of 
ttie antenna is improved by about 15 dB. 

10 [0018] Firom ttiis result, when ttie hand strap 4 
which Is made of conductive material and is formed into 
a ring shape, is attached, ttie hand strap 4 and ttie 
antenna element 2 are electromagnetically coupled, 
ttiereby, the gain of ttie antenna can be increased. 

15 

(Second embodiment) 

[001 9] Rg. 3 shows ttie structure of ttie mobile wire- 
less device in ttie second embodiment of ttie present 

20 invention, and in Rg. 3, ttie mobile wireless device com- 
prtees: ttie wireless device main bocfy 1; ttie antenna 
element 2 provided in the resin case of the wireless 
device main body 1; ttie hand strap connection portion 
33 to connect ttie hand strap 4, made of tiie same resin 

25 material as the resin case of the wireless device main 
body, to ttie vicinity of the antenna element 2; and ttie 
hand strap 4 which is made of conductive material and 
is formed into a ring shape. As tiie result, when tiie hand 
strap connection portion 33 is structured by the same 

30 resin material as the resin case, ttie structure becomes 
simple, and further, when ttie hand strap 4 which is 
made of conductive material and is formed into a ring 
shape, is attached, ttie hand strap 4 and ttie antenna 
element 2 are electro-magnetically coupled, ttiereby. 

35 ttie antenna has a high gain. 

(Third embodiment) 

[0020] Rg. 4 shows ttie structure of ttie hand st'ap 
40 of tiie mobile wireless desrice in the ttiird embocBment of 
ttie present invention, and ttie structure not shown in 
Fig. 4 is ttie same as ttiat in the second embodiment. In 
Rg. 4. the hand strap 34 is a hand strap in which a fabric 
cord, ir^ide of which a conductive metallic wire is 
45 passed, is formed into rig-like. As tiie result when ttie 
fabric cord, inside of which a conductive metailic wire is 
passed, is used, ttie conductivity can be provided onto 
tiie strap 34, and when the corKiuctive hand st^ap 34 is 
attached, ttie hand strap 34 and ttie antenna element 
60 are electro-magnetically coupled, and ttiereby, the 
antenna has a high gain. 

(Fourtti embodiment) 

55 [0021 ] Rg. 5 shows tiie structure of ttie hand strap 
of ttie mobile wireless device in ttie fburtii embocfiment 
of tiie present invention, and tiie structure not shown in 
Rg. 5 is ttie same as ttiat in ttie second embodiment. In 
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Fig. 5. the hand 6trap35i8 ahand strap in whichalabric 
cord, on which conductive metal plating is conducted, is 
formed Into rig-like. As the result, when the fabric cord, 
on which conductive metal plating is conducted, is used, 
the conductivity can be provided onto the strap 35. and 5 
the strap 35 has the flexibility, and when the conductive 
hand strap 35 is attached, the hand strap 35 and the 
antenna element are electro-magnetically coupled, and 
thereby, the antenna has a high gain. 

10 

(Fifth embodiment) 

[0022] Rg. 6 shows the structure of the hand strap 
of the mobile wireless device in the fifth embodiment of 
the present invention, and the structure not shown in is 
Rg. 6 is the same as that in the second embodiment In 
Rg. 6, the hand strap 36 is a hand strap in which a cord 
formed by passing the fabric cord, on which conductive 
metal plating is conducted, through the inside of the fob- 
ric cord on which conductive metal plating Is not con- 20 
ducted, is formed into a ring shape. As the result when 
the coid 36 formed by passing the fabric cord, on which 
conductive metal plating is conducted, through the 
inside of the fabric cord on which conductive metal plat- 
ing Is not conducted, is used, the conductivity can be 25 
provided onto the strap 36, the strap 36 can have the 
flexibility, and the beautiful external view can be 
obtained, and in addtion to that when the conductive 
hand strap 36 is attached, the hand strap 36 and the 
antenna element are electro-magnetically coupled, and 30 
thereby, the antenna has a high gain. 

(Sixth embodiment) 

[0023] Rg. 7 shows the structure of the hand strap 3S 
of the mobile wireless device In the sixth embodiment of 
the present invention, and the staicture not shown in 
Rg. 7 is the same as that in the secorxi ^nbodiment In 
Rg. 7. the hand strap 37 Is a hand strap in which a cord 
formed by adhering the fabric cord, on which conductive 40 
metal plating is conducted, onto the rear side of the fab- 
ric cord on which conductive metal plating is not con- 
ducted, is formed into a ring shape. As the result, when 
the cord 37 fonned by adhering the fabric cord, on 
which conductive metal plating is conducted, onto the 45 
rear side of the fobric cord on which conductive metal 
plating is not conducted, is used, the conductivity can 
be provided onto the strap 37. the strap 37 can have the 
flexibility, and the beautiful external view can be 
obtained, and in addition to that when the conductive so 
hand strap 37 is attached, the hand strap 37 and the 
antenna element are electro-magnetically coupled, and 
thereby, the antenna has a high gain. 
[0024] As can clearly be seen from the above 
desalption, according to the first invention, when the ss 
hand strap which is made of conductive material and 
formed Into a ring shape, is attached, an effM that the 
hand strap and the antenna element are electro-mag- 



netically coupled, thereby, the antenna has a high gain, 
is obtained. 

[0025] Further, according to the second invention, 
when the hand strap connection portion Is structured by 
the same resin material as the case, the stmcture 
becomes simple, and when the hand strap which is 
made of conductive material aruJ formed into a ring 
shape, is attached, an effect that the hand strap and the 
antenna element are electro-magnetically coupled, 
thereby, the antenna has a high gain. Is dbtalned. 
[0026] Further, according to the third invention, 
when a fabric cord, through the inside of which a con- 
ductive metallic wire is passed, is used, the conductivity 
can be provided onto the strap, and when the conduc- 
tive hand strap is attached, an effect that the hand strap 
and the antenna element are electro-magnetically cou- 
pled, thereby, the antenna has a high gain, is obtained. 
[0027] Further, according to the fourth invention, 
when a fabric cord on which conductive metal plating is 
conducted, is used, the conductivity can be imvlded 
onto the strap, and the hand strap can have the flexibil- 
ity, ard when the conductive hand strap is attached, an 
effect that the hand strap and the antenna element are 
electro-magnetically coupled, thereby, the antenna has 
a high gain, is obtained. 

[0028] Further, according to the fifth invention, 
when a cord formed by passing the ^ric cord, on 
which conductive metal plating is conducted, through 
the inside of the fabric cord on which conductive metal 
plating Is not conducted. Is used, the conductivity can 
be provided onto the strap arid the hand strap can have 
the flexibility, and the beautiful external view can also be 
otTtained, and in addition to that, when the conductive 
hand strap is attached, an effect that the hand strap and 
the anterra element are electro-magnetically coupled, 
thereby, the antenna has a high gain, is obtained. 
[0029] Rnally. according to the sixth invention, 
when a cord formed by attacNng a fiber code on which 
conductive metal plating is conducted, onto the rear 
side of a f ber cord on whidi conductive metal plating is 
not conducted, the conductivity can be provided onto 
the strap and the hand strap can have the flexibility, and 
the beautiful external view can also be obtained, arKi in 
addition to that when the conductive hand strap is 
attached, an effect that the hand strap and the antenna 
element are electro-magnetically coupled, thereby, the 
antenna has a high gain, is obtained. 

F1Q.1 

4: CONDUCTIVE CORD 
FIG. 2 

a: THE LENGTH L OF THE STRAP AND GAIN 
AT THE TIME OF USE OF THE HUMAN BODY 
b: l^NQTH L OF THE STRAP [mm] 
c: GAIN AT THE TIME OF USE OF THE 
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HUMAN BODY [dB] 



said hand strap connection portion. 



FIQ.3 



33: THE CX)NNECTION PORTION OF THE 
HAND STRAP IS FORMED OF THE SAME 
RESIN 



FIG. 4 



34: A FABRIC CORD THROUGH THE INSIDE 
OF WHICH A CONDUCTIVE METALLIC WIRE 
IS PASSED 



FIG. 5 



35: A FABRIC CORD ON WHICH CONDUC- 
TIVE METAL PLATING IS CONDUCTED 



FIG. 6 



36: A FABRIC CORD ON WHICH CONDUC- 
TIVE METAL PUTING IS CONDUCTED, IS 
PASSED THROUGH THE INSIDE A FABRIC 
CORD ON WHICH CONDUCTIVE METAL 
PUTING IS NOT CONDUCTED. 



FIG. 7 



37: A FABRIC CORD ON WHICH CONDUC- 
TIVE METAL PLATING IS CONDUCTED, IS 
ATTACHED TO THE INSIDE. 
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The mobile wireless device as claimed in Claim 2, 
wherein 

said hamJ strap, in which a fiber cord on which 
conductive metal plating is conducted, is 
formed into a ring shape and is attached to said 
hand strap connection portion. 

The mobile wireless device as claimed in Claim 2, 
wherein 

said hand straps in which fiber cord fonned by 
passing a fiber code, on which conductive 
metal plating is conducted, through the inside 
of said fiber cord on which conductive metal 
plating is not conducted, is formed into a ring 
shape and is attached to said hand strap con- 
nection portion. 

The mobile wireless device as claimed in Claim 2, 
wherein 

said hand straps In which a cord fbrmed t>/ 
attaching a fiber code, on which conductive 
metal plating is conducted, onto the rear side of 
said fiber cord on which conductive metal plat- 
ing is not conducted, is formed into a ring 
shape and is attached to said hand strap con- 
nection portion. 



Claims 

1 . A mobile wireless device conprising: 

a case of said wireless device main body; 
an antenna element provided inside said case; 
a hand strap connection portion provided in the 
vicinity of said antenna element; and 
a hand strap which is made of conductive 
material and formed into a ring shape, being 
attached to said hand strap connection portion. 

2. The mobile wireless device as claimed in Claim 1 . 
wherein 

said case is made of resin; and 

said hand strap connection portion is made of 

the same resin material as said resin case. 

3. The mobile wireless device as claimed in Claim 2. 
wherein 

said hand strap, in which a fiber oord through 
inside of which a conductive metal wire passes, 
is fbrmed into a ring shape and is attached to 
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